molar amount of Se/S is given in Table S1 ) was rapidly injected, causing a gradual colour change. After injection, the growth was allowed to continue for 15 min with continuous stirring. Subsequently, the heating mantle was removed and the reaction vessel was allowed to cool to 80 ºC. A 2-3 mL portion of anhydrous toluene was added initially to quench the reaction. The nanorods were then washed in a 2:1 ratio of toluene to 2-Propanol and centrifuged at 3000 rpm for 10 min. The washing was repeated three times and the nanorods were stored in toluene for further characterizations.
Synthesis of Cadmium Sulphide (CdS) Nanorods. Cadmium Oxide (0.21g), trioctylphosphine oxide (2.73g) and octyldecylphosphonic acid (1.07g) were weighed out in a 25ml 3-neck flask and heated to 120ºC under a flow or argon. The system was degassed for one hour to remove any moisture. It was then heated up to 300ºC and the growth monomer TOP + S were injected in. Growth was continued for 30 minutes before removal of the heating mantel. When the temperature reached 70ºC 3ml of anhydrous toluene was injected in. The nanorods were washed three times in a 1:1 toluene:acetone mix to remove any excess surfactants followed by centrifuging to drop the nanorods out of solution. The nanorods were stored in toluene.
Synthesis of Cadmium Selenide (CdSe) Nanorods. CdSe nanorods were synthesized according to previous methods where 710mg TDPA, 160mg HPA, 3g TOPO and 200mg CdO were degassed for 60 minutes at 120ºC in a 25ml 3 neck flask. The temperature was raised under a flow of argon until the solution turned colourless when 1.5g of TOP was injected in. The temperature was raised to 300ºC and 73mg of selenium in 416mg of TOP was injected in and growth was allowed to continue for 5 minutes until removal of the heating-mantle.
Quantum Yield of CdSe x S 1-x nanorods-The quantum yield (Q.Y.) for all the samples were measured using Rhodamine-B (Q.Y.~ 95%) as the standard dye. Rhodamine-6G was dissolved in ethanol and all the samples were dissolved in toluene. For all the samples, the optical density (O.D.) at the excitation wavelength was kept below 0.1 to avoid reabsorption.
The optical density of the dye was matched with that of the samples and P.L. was measured.
Q.Y. was calculated by using the formula mentioned below where R represents reference dye.
The quantum yield study showed that the CdSe x S 1-x nanorods were weakly luminescent (0.2-0.6%) consistent with that reported for homogenous nanorods. As we increase the Se content, the quantum yield increases up to 0.6% for the highest Se rich nanorods. In rods, the surfaceto-volume ratio is higher than nanodots, which increases the occurrence of surface trap-states and hence leading to increased delocalization of carriers and reducing the luminescence. 1 The quantum yield was increased dramatically to 5-6% when the CdSe x S 1-x nanorods were capped by a thin layer of higher band-gap material (CdS). The surface capping of the alloyed nanorods lead to the effective removal of surface trap sites and hence, enhancement in the quantum yield.
Characterization
The CdSe x S 1-x nanorods and their assemblies were characterized by transmission electron microscopy (TEM), angular dark-field scanning transmission electron microscopy (DF-STEM) by using a JEOL JEM-2011F operating at an accelerating voltage of 200 kV.
Nanocrystals were precipitated from the reaction mixture and dissolved in toluene. TEM samples were prepared on 200 mesh carbon-coated copper grids (Ted Pella Inc.). The sample for X-ray diffractograms analysis was prepared by drop-casting the nanorod solution on a glass substrate. The analysis was carried out on a PANalytical X0Pert MPD Pro using Cu Kα radiation source (λ = 1.5418 Å) and a 1-D X'celerator strip detector with a 1-D X0Celerator strip detector. UV-vis spectroscopy of the nanorod solutions was performed on Cary 5000 Figure S1 . CdSe x S 1-x nanorods composition obtained experimentally from elemental analysis and X-ray diffraction plotted against molar concentration of Se in the stock solution.
